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A large port in a 
small area
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Purpose of project
- Port of Oslo need to develop new port area
- This necessitates dredging to attain a sailing depth of -12m

Excess mass
- Estimated total need for dredging: 180 000 m3

- Estimated contaminated sediments: 105 000 m3

Alternative methods for handling dredged sediments
- Landfill
- Deep water landfill
- Shoreline landfill
- Stabilization and solidification
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This work have been conducted by
• Oslo Havn (supervisor)

• Hege Stusvik, Erlend Pehrson, Heidi Neilsson

• Norconsult
• Universitetet i Lund
• Waste Management AS
• Göteborgs Havn
• Skei Mining Consultant
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Stabilization and solidification 
– the method



Oslo Havn Port of Oslo

Previous experience with the method in 
the Nordics
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Port of Oslos project for learning
• Collecting and analyzing sediment samples
• Analyzing the contamination degree of the sediments to classify the

contamination at the sea bed
• Laboratory experiments on stabilization and solidification (STSO) of 

sediments
• Geotechnical assessment of locations where the masses could 

potentially be utilized
• Environmental impact assessment
• Economics
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Extraction of sample material
• In test points 1-6 and 8, the samples consist of 5 sub-samples, totaling 20 liters. Additionally, 

besides core samples, an environmental sample of the seabed was taken.

• In point 7, core samples couldn't be obtained due to hard sediment.

Visuell vurdering av prøverPunkt
Kongshavn nord, 5,7m dyp. Silt mudder, oljeklumper, mye skjell.1
Kongshavn nord, 5,6m dyp. Mer leire enn i punkt 1, litt skjell, ikke oljeklumper.2
Kongshavn sør, 7,4m dyp. Mer leire enn nord, lite skjell, mulig oljeklumper på 25 cm dyp.3
Kongshavn sør, 9m dyp. Leire uten stein, med skjell.4
Utenfor Unicon, 8m dyp. Blanding av lyse sandige sedimenter og mørkere leire.5
Sjursøybassenget, 7m dyp. Sandige sedimenter.6
Øst for Tankskiputstikkeren, 11,3m dyp. Steinfylling. Forsøkte å ta en liten prøve av skjellsand 
fremfor kaifront på 8,m dyp. Ikke nok materiale til STSO prøve.7
Vest for Tankskiputstikkeren, 11m dyp. Prøve tatt i framkant av steinfylling. Siltige masser med 
stein.8
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Results –
Environmental tests
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Results – Grain distribution
• Mainly silt and clay
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Results – Mechanical strength

Mechanical strength depending 
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Results - Permeability
• The treated mud mass achieved very low values for permeability
• For comparison: Requirements for density for waste landfills are 1 x 10^-9 m/s

Permeabilitet (m/s)Prøvenummer
1,5 x 10 -91_2_5
1,0 x 10 -93_5
1,2 x 10 -94_1
4,8 x 10 -105_4
3,0 x 10 -96_5
1,5 x 10 -98_5

• Since the permeability is so low, one can 
assume that any potential contamination 
would only leak from the surface of the 
stabilized masses and not from within the 
volume.
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Results – Recipe
• The table presents the mixture that yields the highest mechanical strength

30% sement / 70% slaggBindemiddel
120kg bindemiddel pr. m3 sedimentInnblandingsmengde
5 (vbt: vekt vann/vekt bindemiddel)Vann/bindemiddelforhold

CEM I (CEM 197-1)Type sement
Granulert masovns-slagg fra stålindustrien (EN 15167-1)Type slagg

Vbt, (vann/bindemiddel)Verdi, gjennomsnittEgenskap
5869 kPaStyrke
51,5 x 10 -9 m/sPermeabilitet
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Results – Leaching, method: shaking
• The results in the table indicate the 

amount of pollution leaking from 
crushed material when agitated in 
water.

• Red figures exceed the requirement 
for inert waste.
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Results – Leaching, method: monolitt
• Leaching from the surface of solid material.

Lekkasje dersom overflate mot 
sjøvann er 650 m2 (g/år)Lekkasje pr m2 (mg/m2/år)Forurensning

0,60,9Arsen
1,82,8Nikkel
0,030,05Sum PAH
0,00040,0006TBT
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Summary

• STSO makes it possible to assign value to the contaminated mud masses, utilizing 
a product that is typically considered waste.

• It is possible to achieve a mechanical strength that exceeds the requirement for 
a standard quay.

• By using local materials, there will be no need to transport external fill materials 
for filling port areas.

• The method is economically profitable, as landfill costs in Norway are high, and 
landfilling requires longer transport of the masses.
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